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Journal: Section: P, Section No. 25, Vol. 04, No. 122, Pg. 33, August 29, 1980 (19800829) 
ABSTRACT 

PURPOSE: To eliminate defects such as aberrations and swings of images during wearing, 
conspicuousness of boundary lines of lenses and others by subjecting a portion of the spectacle lenses 
electrically to refractive index controlling. 

CONSTITUTION: A small ball which is capable of controlling refractive indices is inserted in the 
near-vision part and intermediate-vision part of a spectacle lens. Namely, the small ball is inserted at 
the faying surface 3 of lenses 1, 2. The shape of the small ball for near- vision may be circle, segment, 
ellipse, etc. and its surface curve is preferably ellipsoid of revolution and surface of revolution of 
n-degrees, in order to reduce the aberrations of the lens. Transparent electrodes are coated on the lens 1 
and 2 in contact with the small ball 4. These are mutually insulated and lead wires 5, 6 are led out from 
the respective transparent electrodes. The lead wires are connected to a power source which applies 
voltage and current to the small ball part and changes its refractive index. Liquid crystal is put in a 
cavity part 4. In this way, the refractive index may be changed continuously or stepwise. 

JAPIO (Dialog® File 347): (c) 2002 JPO & JAPIO. Ail rights reserved. 
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Japanese Kokai Patent Publication S55-76323, published June 9, 1980; Application No. 
S53-149497, filed December 1, 1978; Inventor: Tadaharu TOMITA; Assignee: KK Suwa 
Seikosha (Seiko Epson Corporation) 

ELECTRONIC SPECTACLES 

Claims 
[Claim 1] 

Electronic spectacles characterized in that the refractive index of the near-vision 
part is electrically adjusted. 
[Claim 2] 

Electronic spectacles characterized in that, with electronic spectacles whereby the 
refractive index of the near-vision part is electrically adjusted, the refractive index of the 
intermediate-vision part is electrically adjusted. 
Detailed Explanation of the Invention 

The present invention concerns electronic spectacles for presbyopia; in particular, 
it is characterized in that the refractive indices of the near-vision and intermediate-vision 
parts are electrically adjusted. 

With presbyopia, because adjusting abilities decline due to the constriction and 
relaxation of the ciliary muscles, the extent to which one can see is limited. Specifically, 
when the human body is 40 years of age or older, the ability of the eyes to adjust 
decreases, and near- and medium-range focusing cannot be carried out. 



To aid in the declining of the adjusting ability, so-called farsighted glasses are 
available to recover vision. Single-focus lenses, bifocal lenses, trifocal lenses, 
progressive multi-focal lenses, and the like are available. 

Single-focus farsighted glasses are extremely suitable when close-range work is 
being performed, but when looking far away, the target fades and cannot be seen well. 
When they are worn while walking, footsteps fade and seeing becomes irregular. When 
ascending stairs in particular, this is unsafe because of unsure footsteps. 

Bifocal lenses are divided into a far-vision lens and a near- vision lens, and are 
usually made so as to be portable; however, there are defects such as the facts that the 
border of the near- vision part is conspicuous, jumping of an image cannot be avoided, 
and when feet are viewed, fading and distortion result. 

Trifocal farsighted glasses are meant for people who have almost completely lost 
the ability to adjust their eyes, and have an intermediate-vision part added to bifocal 
lenses so that intermediate parts can be well seen. Basically, they have the same defects 
as bifocal lenses. 

With farsighted glasses having progressive multi-focal lenses, the boundary 
between the near-vision and intermediate- vision parts is connected and the 
inconveniences of image jumping, the border line, and the like are eliminated; however, 
there are defects such as the facts that the near and intermediate fields of vision are 
narrow, optical aberrations are significant, shaking of the image is significant, and the 
like. 

As can be seen from the above, it is impossible to construct perfect farsighted 
glasses with one fixed lens where all parts of the lens are close, there is accuracy in seeing 
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in intermediate and far ranges, and the part of the lens and the degree of accuracy in 
seeing correspond with each other. 

The objective of the present invention is an item where the previous defects are 
eliminated by electrically controlling the refractive index. 

As is known in recent years, the development of non-linear optical elements has 
been remarkable. Many items, both solid and liquid crystal, where the refractive index is 
electrically changed are being developed. 

However, the structure of the electronic control of the focal distance of glasses is 
fundamentally different than that of the automatic focus lenses of cameras, 8-mm 
cameras, and the like. With the automatic focus mechanisms of cameras and the like, the 
refractive index of the entire lens is adjusted and the focal distance may be automatically 
adjusted. However, in the case of farsighted glasses, when seeing in a far direction, 
eyesight is corrected by putting on glasses with concave lenses and when seeing in a near 
direction, eyesight is frequently corrected by putting on glasses with convex lenses; 
alternatively, when seeing in a near direction, eyesight is corrected by putting on glasses 
with lenses having no [illegible word], and even when the refractive rate of the entire lens 
for seeing in a far direction is adjusted, this is not a suitable lens for seeing in a near 
direction. 

Therefore, it is indispensable to insert a small ball which can be electrically 
controlled separately from the main ball, for the near-vision and intermediate-vision parts. 

A feature of the present invention is that the refractive rate of only part of the 
spectacle lenses is electrically controlled. 

The present invention is explained specifically below. 
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Figures 1(a) and (b) are an example of electronic spectacle lenses. (1, 2) are 
lenses, (3) is a lens connection surface, and (4) is a small ball. The shape of the small ball 
may be any of a circle, an arch shape, an oval, a square, a polygon, a combination of 
straight lines and curved lines, or the like. The surface curve may be any of a sphere, a 
rotating ellipse, a rotating n-curved surface, or the like. In order to make the aberration of 
the lens small, a rotating ellipse, rotating n-curved surface, or the like is preferable. A 
transparent electrode is coated on the surface contacting (4) of the lenses (1, 2). These 
must be insulated from each other, and lead wires (5, 6) are extended by the transparent 
electrodes. The directions of the lead wires are not limited, but are connected to a power 
source for providing voltage and a current to the small ball and changing the refraction 
rate. A liquid crystal is inserted in the cavity part of (4), but it is preferable that the 
electrode undergo an addition process. 

For example, para-azoxyanisol (PAA) may be filled inside the cavity (4). When 
voltage is added to the small ball with the refraction rate in the optical axis direction ne = 
1.85 and the refraction rate in the direction perpendicular to the optical axis no = 1 .86, the 
refraction rate changes to ne-no = 0.29. Depending on the amount of voltage, an 
intermediate value is adopted, and the refraction rate may be changed continuously or in 
stages. 

Next, the dimensions, the degree of addition, and the like are mentioned. The 
degree of addition D a dd in the case of a thin lens is as follows: 
Dfldw = 0?2 - m) - 2/r 2 ) 
n\ ; refraction rate of the main ball 
ri2\ refraction rate of the small ball 
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r\\ front surface curvature diameter of the small ball 
ri\ back surface curvature diameter of the small ball 

When the diameter of the small ball is 10 mm, ri2~ n\ = 0.2, and = *>, the relationship 
between the degree of addition, r\ 9 and the core thickness of the small ball is as shown in 
Table 1 . When the degree of addition is large, the core thickness is increased and the 
transparency of the liquid crystal is reduced; this also has the defect that the driving 
voltage is high, but when the core thickness is 0.25 mm, it is in the range of realization. 
Table 1 

[Translation of top row headings] 

Degree of addition, D / ri,mm / core thickness, mm 

Next, the case of manufacturing an intermediate-vision part will be mentioned. It 
is satisfactory for the degree of addition to be smaller with the intermediate-vision part 
than with the near-vision part. Therefore, the intermediate-vision small ball has a larger 
curvature radius than that of the near-vision part. The positional relationship with the 
small ball is above the small ball; i.e., in a location near the optical core of the main ball. 
In ordre to minimize jumping of the image, the intermediate-vision part and the near- 
vision part should be connected by a continuous curved surface. In special cases such as 
trifocal lenses, non-continous items are also permitted. 

The refraction rate of the main ball and the small ball is ideally the same when 
viewing in a far direction, and by adjusting the composition of the main ball and the small 
ball, they can be made the same. For example, a min ball iwth a refraction rate of 1 .52 
can be comprised of a blend of an acrylic resin and a styrol resin. 
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The electronic control for changing the refraction rate of the small ball may be 
accomplished in various ways such as by the eyeglass werer pressing a switch, carrying it 
out staticaly with a touch switch, carrying it out by means of a signal from an automatic 
distance-measuring unit, or the like. Any of these may be applied to the present 
invention; there is no limitation. 

For the power source, silver batteries, lithium batteries, air batteries, or the like 
may be used. When the glasses are used in a bright place, solar batteries may be mounted 
and used in combination with secondary batteries such as silver batteries, llithium 
batteries, air batteries, nickel-cadmium batteries, nickel-zinc batteries, nickel-iron 
batteries, or the like. 

The electronic spectacles comprising the present invention include the electronic 
lenses assembled and built into the shape of the frames. 

The electronic spectacles of the present invention have the far-vision, 
intermediate-vsision, and near-vision parts used on a time-sharing basis. Defects such as 
aberrations when transporting, shaking of images, conspicuous border lines in the lenses, 
and the like are eliminated, and the practical value is extremely high. 
Simple Explanation of the Drawings 

Figure 1(a) and (b) is ab example of the lens of the electronic spectacles in 
accordance with the present invention; (4) is the near- vision (small ball) part. 

Translations Branch 

United States Patent and Trademark Office 
May 7, 2002 
Steven M. Spar 



6 



DOCUMENT-IDENTIFIER: JP 55076323 A 
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TTL: 

ELECTRONIC SPECTACLES 



CCXR: 
351/168 

FPAR: 

CONSTITUTION: A small ball which is capable of controlling refractive indices 
is inserted in the near-vision part and intermediate-vision part of a spectacle 
lens. Namely, the small ball is inserted at the faying surface 3 of lenses 1 , 
2. The shape of the small ball for near-vision may be circle, segment, 
ellipse, etc. and its surface curve is preferably ellipsoid of revolution and 
surface of revolution of n-degrees, in order to reduce the aberrations of the 
lens. Transparent electrodes are coated on the lens 1 and 2 in contact with 
the small ball 4. These are mutually insulated and lead wires 5, 6 are led out 
from the respective transparent electrodes . The lead wires are connected to a 
power source which applies voltage and current to the small ball part and 
changes its refractive index. Liquid crystal is put in a cavity part 4. In 
this way, the refractive index may be changed continuously or stepwise. 
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